General population reports on family history for the four major adult cancers were not highly accurate. Efforts to improve accuracy are needed in primary care and other health-care settings in which family history is collected to ensure appropriate risk assessment and clinical care recommendations. surveillance surveys is critical in making valid estimates of the effect size of a positive family history on risk. In this report, we examine the accuracy of family history of common adult cancers in first-degree relatives (FDR) and second-degree relatives (SDR) as reported by the respondents in a population-based survey.
Family health history is an important risk factor for several malignancies, cardiovascular disease, diabetes, and stroke (1) and reflects complex interactions among inherited genetic susceptibilities and shared environmental and behavioral factors. A comprehensive and accurate family cancer history is essential for cancer risk assessment in clinical and population surveillance settings (2, 3) . In the United States, cancer is a common disease; thus, the ability to accurately estimate risk for the more prevalent cancers, such as breast, prostate, and colorectal, and to devise appropriate screening and prevention plans, is an important aspect of public health practice (4, 5) .
Family members are not always aware of their relatives' health history. Cancer history might not be shared or discussed among family members for various reasons, ranging from geographical distance to a desire to protect family members from anxiety (6) (7) (8) (9) . Furthermore, even when cancer history is shared among family members, the information disseminated is not always accurate, possibly because of the complexity of the diagnoses. Previous studies have shown that the accuracy of reported family cancer history is affected by many factors, including type of cancer, degree of relatedness, education, and sex (10) .
In 2004, the US Surgeon General's Family Health History Initiative was launched to promote awareness and improve family history information ascertainment (11) . However, family history is not accurately or consistently collected during primary care clinic visits (12) (13) (14) (15) (16) . Family history, including cancer history, has an important role in clinical practice and improving health, but evidence regarding effective collection and utility is lacking (17) . In addition, assessing the prevalence of family cancer history is important in estimating the demands for cancer screening and prevention activities on the US health service system. Furthermore, collection of accurate family history in population-based risk factor
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Confirmation of Family Cancer History Reported in a Population-Based Survey
Background
Knowledge of family cancer history is essential for estimating an individual's cancer risk and making clinical recommendations regarding screening and referral to a specialty cancer genetics clinic. However, it is not clear if reported family cancer history is sufficiently accurate for this purpose.
Methods
In the population-based 2001 Connecticut Family Health Study, 1019 participants reported on 20 578 first-degree relatives (FDR) and second-degree relatives (SDR). Of those, 2605 relatives were sampled for confirmation of cancer reports on breast, colorectal, prostate, and lung cancer. Confirmation sources included state cancer registries, Medicare databases, the National Death Index, death certificates, and health-care facility records. Sensitivity, specificity, positive predictive value, and negative predictive value were calculated for reports on lung, colorectal, breast, and prostate cancer and after stratification by sex, age, education, and degree of relatedness and used to estimate report accuracy. Pairwise t tests were used to evaluate differences between the two strata in each stratified analysis. All statistical tests were two-sided.
Results
Overall, sensitivity and positive predictive value were low to moderate and varied by cancer type: 60.2% and 40.0%, respectively, for lung cancer reports, 27.3% and 53.5% for colorectal cancer reports, 61.1% and 61.3% for breast cancer reports, and 32.0% and 53.4% for prostate cancer reports. Specificity and negative predictive value were more than 95% for all four cancer types. Cancer history reports on FDR were more accurate than reports on SDR, with reports on FDR having statistically significantly higher sensitivity for prostate cancer than reports on SDR (58.9% vs 21.5%, P = .002) and higher positive predictive value for lung (78.1% vs 31.7%, P < .001), colorectal (85.8% vs 43.5%, P = .004), and breast cancer (79.9% vs 53.6%, P = .02).
(n = 504), and who could not be contacted (n = 180) or could not consent because of communication impediments (n = 50), a total of 1380 eligible respondents completed the first telephone interview, for a Council of American Survey Research Organizations response rate of 70%.
The second interview was carried out to obtain respondents' consent for investigators to contact sampled living relatives or proxies for deceased relatives and to gather respondent demographic data and personal identifiers. This interview was conducted within 1 month after the first interview, to allow time for random sampling of a subset of relatives whose cancer histories would be confirmed, because limited resources precluded confirmation of all relatives. The sampling process, in which up to six relatives were selected per family, has been described elsewhere (21) and is outlined in Table 1 . Before being called, the respondents received a package containing sampled relatives' first names and reported cancer histories, key questions to be asked in the second interview, and a 60-minute calling card for optional long distance calls to sampled relatives regarding the study.
The length of the second interview varied according to the number of sampled relatives (mean = three relatives). Respondents were asked more detailed information about each sampled relative
CONTEXTS AND CAVEATS
Prior knowledge
Family medical history is an important resource for health professionals in risk assessment, prevention, and treatment of cancer, but evidence on the accuracy and utility of reports of cancer by family members is lacking.
Study design
In a population-based survey, 1019 participants in the 2001 Connecticut Family Health Study reported on family history of breast, colorectal, prostate, and lung cancers in 20 578 first-and second-degree relatives. State cancer registries, Medicare databases, the National Death Index, death certificates, and health-care facility records were used to confirm these reports for a sample of 2605 relatives.
Contribution
Family medical histories were more accurate for first-degree than for second-degree relatives. Overall, reports of no history of cancer were highly accurate, but the accuracy of reported cancer diagnoses in relatives was low to moderate and varied by cancer type, with the highest accuracy for breast cancer and the lowest for colorectal cancer.
Implications
More accurate family medical histories might be available to health professionals once electronic health records and linked databases are in general use in the United States.
Limitations
Pathology report confirmation of cancer registry data was not available for all relatives. The study population may not be representative of the general US population because minorities and individuals of lower socioeconomic status were underrepresented and the age range was restricted to 25-64 years. 
From the Editors
Cancer History Confirmation
The 1019 respondents who completed both interviews reported a total of 20 578 relatives. Of the 2804 relatives selected for the cancer confirmation portion of this study, 10 requested to be removed from the study, 188 did not have full name available, and one lacked a living relative or proxy interview and had lived exclusively in an area where tumor registry data could not be obtained. Thus, cancer confirmation was attempted for a total of 2605 sampled relatives. Positive and negative cancer histories of these relatives were confirmed using five types of medical records systems: state tumor registries, Medicare claims databases, National Death Index (NDI), death certificates, and health-care facility records ( Figure 1 ). All cancer codes were converted to ICD-9-CM (World Health Organization, International Classification of Diseases, Ninth Revision, Clinical Modification) codes for the analysis. Generally, the critical personal identifiers for matching relatives included full name, date of birth, SSN, sex, full address, marital status, and if deceased, date or age at death. If SSN, the "gold standard" identifier, was missing, most confirmation sources offered alternative matching algorithms. Multiple data systems were searched per relative wherever inclusion criteria were met. Procedures for searching cancer diagnoses varied across systems, as described below. All personal identifiers were deleted before analysis, thus eliminating the ability to repeat the matching process or identify respondents or relatives. If a relative's cancer reported by the respondent was confirmed by any of the sources, it was considered a true positive.
State Tumor Registries. Fifty-one state and regional tumor registries were contacted. Of these, 26 found matches, 20 found no matches, and five were unable to address the data request within the study time frame. The 26 registries found matches for 337 relatives out of 2586 submitted requests (Figure 1 ). Following local institutional review board approval, completion of confidentiality agreements and matching, registries returned de-identified data for both definitive and possible matches, which were linked back to the study database using a unique identification. Different methods of matching were used by state registries, ranging from manual review to sophisticated linkage software. Only definitive matches returned by the registries were used for analysis.
Medicare Claims Databases. The Centers for Medicare and Medicaid Services processes administrative claims to reimburse covered services provided to Medicare beneficiaries, most of whom are aged 65 years or older. Sampled relatives' information was submitted to the Centers for Medicare and Medicaid Services for electronic data linkage to claims data for the years 1984-2001 if they were living and older than 55 or if they died after 1975 at age 55 or more years (or age unknown) (Figure 1 ). Cutoffs of age 55 years instead of 65 and 1975 instead of 1984 were selected to accommodate age and date reporting errors. Relatives' identifiers were electronically linked to four national claims databases including Medical Provider Analysis and Review (inpatient hospitalizations), Hospice, Outpatient (hospital services), and Carrier (physician visits). Matching was determined using the Surveillance, Epidemiology, and End Results-Medicare match programs to create a finder file, which was then matched with a Health Insurance Claim Number that is unique to each Medicare beneficiary. Only de-identified data for definitive matches were returned and linked back to the study database using the unique study identification for each relative. The Medicare data use a combination of ICD-9-CM diagnosis codes, Healthcare Common Procedure Coding System codes, and revenue codes for each billed service. Each relative's Medicare claims were reviewed electronically for Randomly selected from all respondent families, to a total number three times the total number of sampled low incidence cancer report relatives cancer-related diagnoses or procedures codes. These records were flagged and reviewed manually by the study team. A total of 979 matches were found of 1974 requests submitted to the Medicare claims databases ( Figure 1 ).
NDI Plus. The NDI Plus database, which provides electronic death certificate information on the US population from 1979 onwards, was searched to obtain primary and contributing causes of death. Personal identifiers were submitted for relatives who died after 1974 (to accommodate 5-year reporting error in year of death) through 2000 or whose vital status was unknown ( Figure 1 ). The NDI Plus returned names and other identifiers of relatives or possible matches, along with the corresponding ICD codes indicating the cause of death. A final level of matching for each returned record was assigned by the investigators based on how well the personal identifiers matched with the relative's information. A returned record was determined to be a definitive match for a relative if any of the following criteria were met: 1) all of its identifiers matched those of the relative exactly; 2) the SSN matched exactly and at least four of the following seven key linkage variables matched with those of the relative: first and last name, month and year of death, month and year of birth, and state of residence; 3) it matched with any of the nine digits of the SSN and all seven key linkage variables; or 4) the SSN was not available and it matched with all seven key linkage variables. Only definitive matches (444 out of 919 submitted) were included in the analyses ( Figure 1 ).
Death Certificates. Death certificates were sought for deceased sampled relatives who did not meet the inclusion criteria for the CTR or the NDI Plus, did not match in the NDI Plus, or had died in New York City where NDI Plus cannot release cause of death ( Figure 1 ). Individual state and New York City vital statistics offices were contacted to request the death certificates, and available personal identifiers were submitted. Of the 58 requests submitted, 38 matches were received from 12 states and New York City ( Figure 1 ).
Medical Records. If living relatives, proxies, or respondents had returned a medical records release form, physician offices, hospitals, or other facilities were contacted to confirm cancer diagnoses. Out of 112 medical records requested, a total of 44 were received from providers ( Figure 1 ). Forms were only requested for cancers diagnosed outside the CTR catchment area within the previous 7 years because low yield was anticipated as a result of facility closures, finite record storage, and work burden. Medical records were not pursued for those with a negative cancer history.
Living Relative/Proxy Interviews. Permission to contact relatives or their proxies for the living relative/proxy interview and location information were obtained for 1481 of the sampled relatives ( Figure 1 ). Each of these sampled relatives or proxies was sent an invitational letter, which included a toll-free number that they could call to opt out of the upcoming interview or the entire study, study pamphlet, and a $10 advance compensation. Relatives/ proxies were contacted within approximately 1 week by telephone for a 10-minute interview. The purpose of the interview was to obtain verbal consent for participation in the study, personal identifiers for the confirmation process, and self-reported cancer histories. Of these 1481 relatives, 203 were not locatable, 160 declined to complete the interview, and 1118 (640 living relatives and 478 proxies) completed the interview (Figure 1 ). Self-reported cancer diagnosis information obtained during the relative/proxy interview was used as one of the cancer confirmation sources.
Statistical Analysis
The primary objective of the study was to estimate the sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of reports on family cancer history by study participants. Each sampled relative was assigned a sampling weight that incorporates the sampling rates of the respondent and the relative to adjust for differential selection probabilities. A replicate weight approach based on the delete-one jackknife method was used in standard error estimation (22) . The delete-one jackknife approach was used for the estimation of standard errors, which was then applied in the computation of confidence intervals and of P values for statistical comparisons, to take into account of the fact that reports of cancer history of multiple relatives from the same respondent were nonindependent. Sensitivity, specificity, PPV, and NPV (Table 2 ) and the corresponding 95% confidence intervals (CI) were calculated for reports on lung, colorectal, breast, and prostate cancers. All analyses were weighted by the sample weights. The same measures of accuracy were also calculated after stratification by selected respondent and relative characteristics. Respondent characteristics included sex, age group (25-44 vs 45-64 years), and education (high school, vocational, or technical school graduate, or less vs at least some college). Relative characteristics include degree of relatedness to respondent (FDR vs SDR) and whether a living relative/ proxy interview was completed. Two-sided pairwise t tests were used to evaluate for differences between the two strata in each stratified analysis. SAS version 9. 
Results
Cancer Confirmation
SSNs were available for 42% of the 2605 sampled relatives included in the analyses, including 52% of living and 31% of deceased relatives. Other personal identifiers obtained were birth month (86% of living and 69% of deceased), address (83% of living and 67% of deceased), marital status at time of death (99% of deceased), month and year of death (72% and 88% of deceased, respectively), and age at death (41% of deceased). Year of birth and sex were available for all 2605 relatives.
Lung Cancer Reports
Fifty-five of the 105 reported lung cancers were confirmed. The overall sensitivity was 60.2% (95% CI = 46.5 to 72.4), specificity was 98.3% (95% CI = 97.3 to 98.9), PPV was 40.0% (95% CI = 26.4 to 55.4), and NPV was 99.2% (95% CI = 98.8 to 99.5) ( Table 3 ). Reports on FDR had a statistically significantly higher specificity (99.7%, 95% CI = 99.3 to 99.9, P < .001) and PPV (78.1%, 95% CI = 59.3 to 89.7, P < .001) than reports on SDR (specificity: 97.5%, 95% CI = 96.1 to 98.5; PPV: 31.7%, 95% CI = 18.0 to 49.6). Reporting sensitivity was also higher for FDR than for SDR, but the difference was not statistically significant. Compared with reports on relatives for whom a living relative/ proxy interview was not completed, reports on relatives for whom the interview was completed had a non-statistically significantly higher PPV (63.2% vs 25.7%, P = .08) and a statistically significantly lower NPV (98.6% vs 99.7%, P = .02). When examined by respondents' characteristics, reports by female respondents had a PPV of 54.0% (95% CI = 35.3 to 71.6), whereas that of reports by male respondents was 29.2% (95% CI = 13.6 to 52.0), a nonstatistically significant difference. Younger age of respondents was associated with a higher sensitivity (73.2% vs 34.9%, P < .001). Respondents' level of education did not affect the sensitivity, specificity, PPV, or NPV.
A false-negative report for lung cancer was documented for 28 relatives. Of these, 14 were not reported by the respondents to have had a cancer at all; six were reported to have had other types of cancer, which were confirmed; and eight were reported to have had a cancer at an incorrect site, of which two might have been metastases (one brain and one bone cancer), and three were sites that could be confused with lung cancer, given their locations (throat, esophageal, and neck).
Colorectal Cancer Reports
Of the 58 colorectal cancers reported, 40 were confirmed. The sensitivity was 27.3% (95% CI = 16.7 to 41.3), specificity was 99.4% (95% CI = 98.8 to 99.7), PPV was 53.5% (95% CI = 33.0 to 72.8), and NPV was 98.1 (95% CI = 96.6 to 98.9) ( Table 3) . Reports on FDR had a statistically significantly higher PPV than reports on SDR (85.8% vs 43.5%, P = .004). The specificity for reports on FDR was also higher (99.9% vs 99.1%, P = .02). The PPV for reports on relatives for whom a living relative/proxy interview was available was statistically significantly higher than that on relatives for whom the interview was not completed (90.4% vs 20.0%, P < .001). Although male sex and younger age of respondents had a higher PPV, none of the respondents' characteristics analyzed was statistically significantly associated with any of the measures of accuracy. Of the 51 false-negative reports for colorectal cancer, 25 were reported as not having had any cancer at all. Of the cancers reported at a different site, 12 were accurately reported for other types of cancer (ie, these relatives had more than one cancer recorded in the confirmation sources), but a diagnosis of colorectal cancer was not mentioned. The other cancers reported were mostly either within the gastrointestinal tract or in the abdominal area. The two reports of lung cancer and one of bone cancer could represent the site of metastasis. Two reports were cancer of unknown type.
Breast Cancer Reports
History of breast cancer was collected on 1433 female relatives (Table 3) . A total of 119 breast cancers were reported, of which 77 were confirmed, yielding a sensitivity of 61.1% (95% CI = 48.3 to 72.5), a specificity of 98.1% (95% CI = 97.0 to 98.8), a PPV of 61.3% (95% CI = 47.1 to 73.8), and an NPV of 98.1% (95% CI = 97.1 to 98.7). Similar to reports on lung and colorectal cancers, breast cancer reports on FDR had a statistically significantly higher specificity (99.0% vs 97.7%, P = .02) and PPV (79.9% vs 53.6%, P = .02). Reports on relatives with a living relative/proxy interview also had a higher PPV (88.8% vs 31.9%, P < .001). The respondents' characteristics examined did not affect any of the measures of accuracy.
No cancer was reported for 28 of the 42 false-negative reports for breast cancer. Seven relatives had other types of cancer reported accurately, but no breast cancer was mentioned. Of the seven false-negative reports with an inaccurate site, one was reported as a benign breast lump and one may have represented a metastatic site (liver cancer).
Prostate Cancer Reports
There were 1172 men in the confirmation study. Forty-two of the 57 reported prostate cancers were confirmed, resulting in a sensitivity of 32.0% (95% CI = 21.4 to 45.0), a specificity of 98.6% (95% CI = 97.2 to 99.3), a PPV of 53.4% (95% CI = 35.7 to 70.3), and an NPV of 96.9% (95% CI = 94.8 to 97.8) (Table 3) . Compared with reports on SDR, reports on FDR had a higher sensitivity (58.9% vs 21.5%, P = .002) and a higher NPV (98.6% vs 95.1%, P = .01). Prostate cancer reports on relatives with a living relative/proxy interview had a higher sensitivity (41.1% vs 14.5%, P = .01) and a considerably higher PPV (80.0% vs 19.0%, P < .001). Similar to reports on breast cancer, none of the measures of accuracy for prostate cancer varied statistically significantly by the respondents' characteristics examined.
Thirty-four of the 44 relatives with a false-negative report were reported not to have had cancer. Of the 10 relatives reported to have had a cancer, seven were accurately reported for a cancer other than prostate. The other three false-negative reports were stomach cancer, abdominal cancer, and cancer of unknown origin. No differences in any of the report accuracy measures for any of these cancers were observed when examined by respondents' personal history of cancer (data not shown).
Discussion
We assessed the accuracy of reported family history of breast, colorectal, prostate, and lung cancers. Overall, specificity and NPV were high, whereas sensitivity and PPV were low to moderate.
One or more of the measures of accuracy was affected by cancer type and by degree of relatedness to the respondents. Breast cancer reports had the highest sensitivity and PPV, whereas colorectal cancer had the lowest sensitivity and PPV. Except for prostate cancer, PPV was statistically significantly higher for reports on FDR than for those on SDR. In general, cancer history obtained on relatives with a completed living relative/proxy interview had higher measures of accuracy.
The sensitivity of family history reports for the four adult cancers in our study was lower than previously reported by other studies, particularly for colorectal and prostate cancers. In one review (23) , sensitivity of family history reports ranged from 72% to 95% for breast cancer, 30% to 90% for colorectal cancer, and 47% to 79% for prostate cancer (23) . The lower sensitivity observed in the Connecticut FHS could be because of its population-based design. Many previous estimates of family cancer history reporting accuracy used information collected in specialty clinics or from respondents who themselves had cancer, who were perhaps more knowledgeable about their family cancer history than the general population. No differences in reporting sensitivity by respondents' personal cancer history were observed in the Connecticut FHS (data not shown), but the number of canceraffected respondents was small, and most of the cancers were non melanoma skin cancer. We defined false negative as a report of no cancer for a relative found to have cancer by any of the confirmation sources; an accurate report of other cancers for relatives with more than one cancer diagnosis, but the cancer of interest was not mentioned; or a report of cancer at a different site. Overall, the numbers of reports of inaccurate cancer type were small, and some of the sites named were within the same system or anatomical region or could represent a metastasis. Prostate cancer had the most false-negative reports classified as "no cancer reports". Perhaps prostate cancer is less openly discussed in families, and men are generally less willing to discuss health issues or disseminate health information (9), leading to low awareness among relatives of this cancer diagnosis.
Overall, PPV was low, ranging from 40% (lung cancer) to 61.3% (breast cancer). Higher PPV has been reported previously, particularly for breast cancer (24) . Potential reasons for falsepositive reports include a misunderstanding of the benign vs malignant nature of the tumor (eg, fibroadenoma reported as breast cancer) and confusion between primary and metastatic site (eg, lung metastasis vs primary lung cancer). Because family history can affect the recommendations for breast and colorectal cancer screening (5), a low PPV could lead to overscreening. Furthermore, family history is essential in cancer risk estimation (25, 26) and evaluation for hereditary cancer syndromes (27) ; consequently, inaccurate family history reports could lead to inappropriate risk management recommendations or unnecessary referral for genetic evaluation. Thus, there is a need to promote family cancer history awareness and to find better tools to capture it accurately, to ensure that appropriate risk assessment and clinical care recommendations can be made. One potential approach to improving family cancer history awareness, and consequently, family history report accuracy, is to raise general knowledge of cancers within the community. Improved knowledge about cancer might encourage people to be more willing to communicate about it with others, either when sharing information about their own diagnoses or when asking for information about their relatives' diagnoses.
Specificity and NPV were very high for all four cancers. Cancer diagnoses were rare among relatives in this study; thus, this finding is not surprising. Furthermore, our confirmation sources might have missed some cancer diagnoses. Consequently, some of the actual false-negative reports might have been misclassified as true negative because they were never confirmed.
We observed that accuracy varied by cancer type, with breast cancer reports being the most accurate, consistent with prior literature (24, 28, 29) , which presumably reflects different levels of respondent awareness by cancer types. Women in general are more likely to be the family disseminator of health information (9, 30) and thus might be more likely to share information about their own breast cancer diagnosis. Within families, some cancers, such as colorectal (14) , might be less openly discussed, leading to decreased awareness and inaccurate reports.
Our results showed greater, although non-statistically significant, sensitivity and PPV for reported family history of breast, prostate, and lung cancers by female respondents. The association between respondents' sex and accuracy of reported family cancer history has been inconsistent, with some studies showing no differences (15, 28) and others showing more accurate reports by women (31, 32) . We found that measures of accuracy were associated with degree of relatedness, as previously reported (24) . Closely related relatives are more likely to share information. In addition, SDR include grandparents, who might be deceased, making their health information less readily available.
Cancer history information obtained on relatives for whom a living relative/proxy interview was also completed had higher measures of accuracy, which could be an artifact of verification method. Because the living relative/proxy interview served as a cancer confirmation source, positive reports on these relatives would be more likely to be confirmed. However, the ability to obtain consent for the interview might be an indication that the respondent kept close contact with the relative and thus was more knowledgeable about the relative's health history.
Our study has several strengths. First, this was a populationbased survey in which we attempted to confirm all cancers reported on a randomly selected sample of relatives. The respondents in this study were more representative of the population seen in primary care clinics, where initial cancer risk assessment usually takes place, and of population control subjects randomly sampled into casecontrol studies. Therefore, our observation of low to moderate sensitivity and PPV for family cancer history may have important implications regarding the potential extent of reporting error in population surveillance, risk assessment, and risk estimation. Second, a large percentage of the sampled relatives reported living all their lives in Connecticut. As a result, we were able to effectively use the CTR as the main confirmation source. In addition, a small but important number lived in nearby states with long-standing tumor registries. Finally, this study focused on the four major adult cancers most common in the United States and whose risk has been shown to be affected by a positive family history.
There were also some limitations to this study. We were not able to obtain pathology report-based cancer registry data (the "gold standard" for assessing accuracy of cancer history reports) for all sampled relatives because of missing SSN or other critical personal identifiers or lack of a participating tumor registry where the relative resided. In addition, there were variations in matching methods, percentage of pathology-confirmed cancers, and start date across state registries. The methods used in this study have been used as the standard in several prior studies and represent the best confirmation sources available (23) . Except for cancer registries, all the other confirmation sources have limitations. When cancer is the direct cause of death, death certificates are accurate and can serve as an adequate source of cancer confirmation (33, 34) , but when cancer is unrelated to the immediate cause of death, a cancer history would not necessarily be recorded. For example, in the US Radiologic Technologists Study, death certificates did not identify 35.2% of cancer patients identified by cancer registries (35) . Consequently, using death certificates as the only source of cancer confirmation can potentially result in an overestimation of false-positive reports (ie, falsely low PPV). Alternatively, data abstracted from Medicare claims databases are sensitive for cancer diagnoses (36, 37) but might include other diagnoses or procedures coded as cancers (38) , resulting in a falsely low sensitivity. Furthermore, self-reported cancers or cancers reported by proxies might not be accurate because one cancer can often be mistaken for another, depending on the location and nature of the disease. In this study, for the subset of relatives who lived only in Connecticut, there were cancers identified in at least one of the other sources, specifically by the Centers for Medicare and Medicaid Services, which were not recorded in the CTR (data not shown). It is unclear to what extent cancer diagnoses were over reported by administrative claims databases and might have contributed to the observed low sensitivity.
Alternatively, it is inevitable that some of the cancer reports were accurate but were not confirmed by any of the sources available and thus were classified as false positives. It is unclear how much of an impact this classification might have had on the results; however, we made every attempt to match the relatives with all of the confirmation sources available.
Although the study was population based, the participants were not strictly representative of Connecticut or the United States overall (18) , with individuals of minority and low socioeconomic status being underrepresented. Thus, our results are most generalizable to the non-Hispanic white population of Connecticut and similar populations. In addition, because the eligibility criteria restricted the respondents to age 25-64, the results might not be generalizable outside of this age range. Furthermore, the interview data are approximately 10 years old; however, we are not aware of any data suggesting that accuracy of family cancer reports has markedly changed in recent years. Finally, although respondents were not asked to prepare for the first interview, some may have chosen to gather family history information anyway, thus increasing reporting accuracy and limiting extrapolation of our findings to primary care or research settings that lack opportunities for advance ascertainment.
In summary, the sensitivity and PPV of a reported family history of lung, colorectal, breast, and prostate cancers in this populationbased survey were low to moderate, especially among SDR, but the specificity and NPV were high. Given that the population from which we sampled is similar to primary care populations, the results of this study suggest that family cancer history collected in the primary care setting might be useful as an initial screening tool, and, if positive, confirmation of the reported cancers is needed for the purpose of making cancer screening recommendations or referral to a specialty clinic. Verification of family cancer history can be cumbersome, given the lack of a readily available electronically linkable source. Promoting awareness, encouraging people to ask questions about cancer in their family, and using pre-visit information collection tools such as that proposed in the Surgeon General's Family Health History Initiative might help improve family cancer history report accuracy.
